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Description 

The present invention relates to an apparatus for 
processing and digitizing photographic film in one 
pass. In particular the invention relates to an appara- 
tus for processing and digitizing medical X-ray film. 

The use of X-rays in medical diagnosis presently 
is widespread; according to conventional techniques, 
an image is recorded by a radiographic film, 
squeezed between intensifying screens in a cas- 
sette. After exposure, the radiographic film is taken 
out of the cassette in a darkroom or the cassette is 
loaded in full daylight in a film handling and process- 
ing equipment such as the apparatus marketed by the 
applicant company under the trade name Curix Ca- 
pacity, and the film is then processed in a photo- 
graphic processor to yield the final radiographic im- 
age suited for medical diagnostic purposes. 

Particulars of the overall radiographic process 
may be found in 'Medical X-Ray Technique, principles 
and applications' by GJ. Van der Haats, Phil- 
ips' Technical Library, 1959, 'Radiographic Process- 
ing in Medicine and industry by D.H.O. John, The Fo- 
cal Press, 1367, The Fundamentals of Radiograph/, 
publication by the Health Sciences Markets Division, 
Eastman Kodak Company, 1980, or numerous other 
publications in the field. 

The conventional way of producing a radiograph- 
ic image on film offers however some disadvantages, 
in particular in respect of archival and retrieval of 
these images. 

During recent years, various manufacturers of ra- 
diographic and photographic equipment have offered 
apparatus suitable for the digitization of photographic 
images. Indeed, once the radiographic image is avail- 
able in digitized form, such document may be ar- 
chived, retrieved and processed in any of the various 
ways offered by digital image processing apparatus : 
e.g. it may be transmitted over telephone lines for 
real-time, on-line conferencing. Generally speaking, 
radiographic images in digital form can be handled in 
a PAC(T)S-system being a 'Picture Archiving and 
Communication (or Transmission) System*. 

Numerous radiological examining procedures al- 
ready directly yield images suitable for diagnostic 
evaluation in digital form. Examples include digital 
subtraction, angiography, magnetic resonance, digi- 
tal image radiography using stimulate phosphor 
plates and computer tomography. 

In US-A-4,768,099 an example of digital image 
radiography using stimulable phosphor plates is dis- 
closed. The images recorded in a stimulable phos- 
phor plate is scanned and digitized. Via a digital im- 
age processing apparatus the processed image data 
are sent to a printer to provide a hard copy image and 
to a digital storage medium (viz. an optical disk). 

Ageneral overview of e.g. the digital image radio- 
graphic system is set forth in the article from Minoru 



Gonoda et al, in "Radiology", September 1983, p. 833 
"Computed Radiography utilizing Scanning Laser 
Stimulated Luminescence". 

A general overview of possible means and meth- 
5 ods for digital image gathering, storing in digital mem- 
ories or storing the images as hard-copies of the dig- 
ital data is provided in ELECTROMEDICA, vol. 52, no 
1, 1984 pages 2-12, Erlangen, DE; M. Pfeiler et al. 
"Die digitate Bildtechnik in der Rontgendiagnostiek : 
10 Bestandaufname und Ausblick". 

In view of the above, it results that, in particular 
as long as the direct digital radiographic techniques 
such as computed radiography, remain expensive, 
the need to digitize radiographic films which are pro- 
fs duced in a conventional way, constantly increases : in 
such way the conventionally produced films can be 
entered into the digital image processing environ- 
ment 

Now the present way of working for the digitiza- 

20 tion of conventionally produced films is as follows : 
the exposed and processed radiographic films are re- 
trieved out of the archives, then they are placed on a 
film digitizing apparatus, the operating conditions of 
which are adjusted to take into account the particulars 

25 of the radiograph, such as format, desired resolution 
etc and after digitization the digitized image is sent 
to a host computer by the digitizer, and the radio- 
graphic film is set again in the archives. 

In POLYTECHNISCH TUDSCHRIFT, vol. 15, no 

30 26 December 21. 1960 page 1236 A, Rijswijk, NU W. 
TEBRA 'Photoscan, een facsimilesysteem' a method 
for off-line converting images in to an electric signal 
is described. An exposed film is developed and fixed 
and then stored into a "temporary storage drum". 

35 From this drum the film can be transported after a few 
seconds or later on a appropriate moment to a scan- 
ning system that converts the images into an electri- 
cal analog signal. The state of the out known from this 
document forms the precharacterizing portion of inde- 

40 pendent claims 1 and 6. 

Apparatus particularly dedicated for the digitiza- 
tion of radiographic images are commercially avail- 
able under the trade names TRUSCAN' from Truvel 
Corp., 8943 Fullbright Avenue, Chatsworth, CA 

45 91311, USA, '300A Computing Densitometer 1 from 
Molecular Dynamics, 240 Santa Ana Court, Sunny- 
vale, California 94086, USA, 'Laser Scanner KFDR- 
S* from Konica Corp., Medical Products Marketing 
Division, Shinjuku Nomura Building No. 26-2, Nish- 

50 ishinjuku 1-chome, Shinjuku-ku, Tokyo 163, Japan, 
e.a. 

An example of off-line digitizing of radiographs of 
the thorax an performing an image processing on the 
digital image information to enhance the diagnostic 
55 quality of the image is disclosed in US-A-4,306.290. 
This document discloses also printing means to pro- 
duce a hard copy of the digitally processed informa- 
tion. 
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It is clear however that the above working method 
represents a cumbersome and significantly labour- 
intensive procedure. 

There consequently is a need for working meth- 
ods and dedicated apparatus for the easy, convenient 
and fully automated digitizing of radiographs. 

It is an object of the present invention to provide 
such apparatus. 

According to the present invention, there now is 
provided an apparatus comprising means for proc- 
essing exposed photographic film, and means for 
digitizing the processed photographic film. 

Said apparatus further may comprise a driving 
mechanism catching the film and guiding said film at 
constant speed throughout the entire apparatus. 
One way of carrying out the invention is described in 
detail below with reference to the drawings which il- 
lustrate a specific embodiment 

Figure 1 illustrates afunctional diagram of the ap- 
paratus according to the invention. 

As may be seen in this figure, the processing part 
of the apparatus of our invention comprises the fol- 
lowing parts : 

- X-ray film Feed (1) 

- Developer tank (2) 

- Fixer tank (3) 

- Water tank (4) 

- Heater ami blower for drying the X-ray film (5) 
The drive mechanism picking-up the exposed photo- 
graphic film at the entrance of the processing part of 
the apparatus of our invention, causing said film to be 
transported through the various sections of said part, 
further causing the processed photographic image to 
be further transported through the scanning-digitiz- 
ing section of the apparatus to the exit of said appa- 
ratus comprises various pairs of rollers as illustrated 
in figures 2 and 3, all of which over various spindles 
are actuated by a motor. 

In one particular embodiment of the apparatus of 
our invention such as described hereinafter, the proc- 
essing part of said apparatus is based upon the pho- 
tographic processor marketed by the applicant com- 
pany under the trade mark CURIX 402. The transport 
speed of the film through the apparatus is set at 141 
cm/sec, thus resulting in a processing time - dry to dry 
- for the radiographic film of 00 seconds. 

Processing speeds between 140 and 180 cm/min 
are typical for upper capacity processors whereas 
speeds of 40 to 1 40 cm/min are typical for medium ca- 
pacity processors and speeds between 30-40 cm/min 
for low capacity processors. 

The scanning-digitizing part of the apparatus ac- 
cording to the invention comprises the following 
means as illustrated in f igure 1 : 

- means for projecting scanning radiation to- 
wards the processed photographic film, (6) 

- means for sensing image-wise modulated 
scanning radiation, (7) 



- means for converting the image-wise modulat- 
ed radiation into a digitized signal, (8) 

- a digital signal storage (9) device to which said 
converter means is connected and which is 

5 adapted to be connected to a signal processor 

(host-computer) and which may serve as a buf- 
fer memory between the scanner and said 
processor. 

The scanning of the processed film may be ef- 

10 fected line-wise or can be performed in such a way 
that all pixels in each scanning line are irradiated si- 
multaneously or one after another, e.g. using a laser 
beam. The former scanning method however is pre- 
ferred for the implementation of the present invention. 

15 For simultaneously irradiating the pixels of one line a 
plurality of radiationAextending over the total width of 
the image to be scarified is required. The image-wise 
modulated radiation quanta can be directed by a set 
of minors and focused by a lens onto radiation sen- 

20 sitive sensors. As radiation source may be used one 
or more broad-spectrum fluorescent lamps, such as 
those used in the scanners marketed by Truvel Cor- 
poration, cited supra 

As radiation-sensitive sensors may be used e.g. 

25 metal oxide semiconductors (MOSs), photodiodes, 
phototransistors, charge coupled devices (CCDs) or 
a photomultiplier. The use of CCDs as light sensors 
is preferred, e.g. for scan areas not to exceed 12x17 
inches, an array of 3600 cells x 1 cell is preferably 

30 used. 

So as to obtain a high resolution digitized image, 
the sensor senses the light level of each picture ele- 
ment, this detected analog signal is then processed 
and binarised by a conventional analog/digital con- 
as verting means. Preferably the light intensity of each 
pixel image is converted into the precise level of gray 
withing an overall 256 gray-level scale. Translation of 
the gray level of the radiograph in line art or in 4 or 16 
gray scale levels is in principle also possible but re- 
40 suits in a bitmap of substantially lower resolution, 
which is not preferred for the application of the pres- 
ent invention. 

So as the processed photographic film is passed 
between the radiation emitting head and the light sen- 
45 sors, the image-wise modulated light is captured by 
the sensors, converted by the converting means and 
the digitized image is stored in the internal memory 
buffer of the digitizer in bitmap form, or immediately 
transferred for further image processing and/or ar- 
50 chival to a host computer. 

The digitized image data are transmitted from 
the image digitizer to the host device via an interface 
bus. The digitizer is provided with an output port for 
the connection of a standardized interface bus so that 
55 the data output is in logical ACR-NEMA format, as de- 
scribed in ACR-NEMA Standards Publication no. 300 
published by the National Electrical Manufacturers 
Association, 2101 L Street, N.W., Washington, DC 
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20037. The digitizer can also be provided with an out- 
put port for the optional connection of a 50 pole con- 
nector with physical and logical ACR-NEMA compati- 
bility as described in the ACR/NEMA standards Pub- 
liction cited above. 

The apparatus of our invention offers the sub- 
stantial advantage that the radiographic films pro- 
duced in a conventional way are automatically digi- 
tized, immediately following their processing in one 
and the same pass and without any additional and 
cumbersome manipulation of the films. 

Optionally the apparatus of our invention may be 
foreseen with an easy by-pass system, if, occasionn- 
aily, some processed films need not to be digitized. 
In that case a flap should be foreseen just before the 
entrance of the scanning-digitizing part of the appa- 
ratus whereby the photographic film, after processing 
in the processing part of our apparatus, is lead to an 
intermediate exit tray. Optionally the apparatus of our 
invention may also be provided with an additional in- 
termediate entrance thus permitting the digitization 
of previously processed films. Figure 2 represents a 
functional drawing of the above-described options 
wherein 

21 indicates the last pair of rollers of the process- 
ing part of the apparatus of our invention, 

22 indicates the first pair of rollers of the digitizing 
part of the apparatus of our invention, 

23 indicates the optional intermediate exit tray, 

24 indicates the optional intermediate entrance of 
the digitizing part of the apparatus of our in- 
vention, 

25 indicate guide plates. 

According to a further preferred mode of implemen- 
tation of our invention, the digitizing part of the appa- 
ratus is provided with an additional system enabling 
automatic patient information identification such as 
an OCR (Optical Character Recognition) module. 

The present way of working for patient identifica- 
tion when digitizing films is as follows : 
After exposure of a radiographic film in a cassette, 
the cassette with the film is loaded in full daylight in 
a patient identification camera such as the camera 
marketed by the applicant company under the trade 
mark CURIX ID Camera With it, all relevant data and 
time information as well as patient identification are 
recorded instantly on the X-ray film. For this purpose 
a 'window* in the cassette is foreseen through which 
the exposed, not yet processed film can be illuminat- 
ed in the ID camera with all relevant patient data. In 
that way the data indentifying the patient advanta- 
geously can be stored as ASCII characters rather 
than pixetwise. When however such X-ray film, after 
being processed, is digitized when using one of the 
conventional off-line digitizers as described supra, 
such patient information is recorded by the digitizer 
as ordinary 'image' information not as 'character' in- 
formation. As a result the patient information data 



should again be introduced into the digital image 
processing system (such as the PACS-system as 
aforementioned) by keyboard ing same on e.g. a Per- 
sona) Computer and linking said patient information 

5 to the corresponding digitized radiographic image. In 
practice the above described procedure of re-enter- 
ing the patient information and linking same to the 
corresponding radiograph(s), is a duplication of ef- 
forts and also involves the risk of incorrectly linking 

10 radiographs and patient identification. Therefore ac- 
cording to a preferred mode of operation, the digitizer 
in the apparatus of our invention is provided with an 
OCR-system which automatically reads the patient 
information data on the radiograph to be digitized and 

15 links said info automatically to the digitized radio- 
graphic image. The cumbersome task of re-entering 
said patient information in the PACS-system be- 
comes redundant and the risk of wrong allocation of 
patient information to radiographs is thereby exclud- 

20 ed. The use of an OCR-system (Optical Character 
Recognition) for converting "image" information to 
text data has been described in EP-A-251 237. 

In another embodiment of the apparatus of our in- 
vention the data identifying the patient is stored in a 

25 E^rom which is mounted on the cassette containing 
the exposed X-Ray-image. The identifying data set is 
read out of the E^rom and stored in the apparatus 
of our invention. This data set identifying the patient 
is then transferred tothe picture archive before or af- 

30 ter the processed film is digitized and the image data 
is transferred to the picture archive. 

According to a further preferred mode of opera- 
tion of our invention, the apparatus is incorporated 
into a fully automated, full daylight photographic film 

35 center, such as the system marketed by the applicant 
company under the trade name CURIX CAPACITY 
FILM CENTER. In such center film handling and proc- 
essing are integrated in one machine. Figure 3 shows 
a functional diagram of such center wherein 

40 31 indicates the unexposed film dispenser, 

32 indicates film magazines or cassettes of dif- 
ferent size, 

33 indicates the apparatus of our invention inte- 
grated into this machine, and 

45 34 indicates a by-pass feeder system for exposed 
films. 

When a cassette containing an exposed radio- 
graphic film is loaded into one of the magazines of the 
cassette unit (32), the cassette size is detected, the 

50 exposed film is removed from the cassette and trans- 
ported to the feeder or straight to the processing mod- 
ule. At the same time a new sheet of unexposed film 
of the same type and same dimensions is loaded into 
the open cassette by the film dispenser. 

55 Figure 4 shows another embodiment for the ap- 
plication of our invention. According to this embodi- 
ment a flat-bed scanning-digitizing module is inte- 
grated into the film handling and processing centre as 
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described supra After processing the radiographic 
film is transported by rollers to a digitizer for digitiza- 
tion. When the digitization has been effected, the film 
is lead to the output of the film handling, processing 
and digitization center. 

According to a further preferred mode of opera- 
tion of the aforesaid embodiment of our invention, the 
digitizer is constructed in such a way that that it either 
works as a digitizing apparatus, either as a printing 
apparatus, e.g. by modulation of the laser beam of 
said digitizing- printing. When the printing option is se- 
lected on the digitizing-printing apparatus a new, un- 
exposed film sheet is taken out of the film dispenser, 
illuminated on the digitizer-printer, fed by rollers to the 
processing module of the apparatus, and further 
transported to the output of the entire apparatus. In 
figure 4, being a functional diagram of the film digi- 
tizing-printing apparatus. 

41 indicates the digitizing-printing apparatus. 

42 indicates the additional dispenser for unex- 
posed films, for illumination by the digitizing- 
printing apparatus, 

43 indicates an additional film feeder-buffer, and 

44 indicates the intermediate film dispenser. 
Figure 5 is a functional diagram of the film digi- 
tizing, printing and developing apparatus of our inven- 
tion, wherein 51 to 54 have the same meaning as in- 
dicated by the numbers 41 to 44 in figure 4, and 55 
indicates the developing apparatus. 

Finally figure 6 is a functional diagram of the digi- 
tizing-printing-developing apparatus of our invention, 
as integrated in a total film handling and processing 
system. 



Claims 

1 . An apparatus for automatically processing, scan- 
ning and digitizing an exposed X-ray film com- 
prising 

(i) an automatic processing part in which said 
exposed X-ray film is developed, fixed and 
dried to form an analogue image on said film 
and 

(ii) a scanning/digitizing part in which said 
analogue image is scanned and digitized, 
characterised in that 

said scanning/digitizing part is connected to said 
processing part in such a way that said processed 
film is fed directly from said processing part into 
said scanning/digitizing part 

2. An apparatus according to claim 1 wherein said 
scanning/digitizing part comprises a light source 
for linearly irradiating light onto said processed 
film, and a linear array of CCD-elements, said 
processed film passing between said light source 
and said array of CCD-elements. 



3. An apparatus according to claim 1, wherein said 
scanning/digitizing part comprises a laser for irra- 
diating said processed film. 

5 4. An apparatus according to any of the claims 1 to 
3, wherein between said automatic processing 
part and said scanning digitizing part a bypass is 
present 

w 5. An apparatus according to any of the preceding 
claims wherein said apparatus comprises further 
a daylight photographic film center. 

6. Method for producing, scanning/digitizing and ar- 
chiving radiographic images in an apparatus for 
the production and archival of X-ray images com- 
prising the steps of 

(i) feeding an exposed X-ray film to the auto- 
matic processing part of an apparatus com- 
prising (i) an automatic processing part in 
which said exposed X-ray film is developed, 
fixed and dried to form an analogue image on 
said film and 

(ii) a scanning/digitizing part in which 
said analogous image is scanned and digi- 
tized, characterised in that 
said scanning/digitizing part is connected to 
said processing part in such a way that said 
processed film is fed directly from said proc- 
essing part into said scanning/digitizing part 

(ii) scanning and digitizing the image on said 
processed film 

(iii) transmitting the pixels of the scanned and 
digitized image in an electronic image ar- 
chive. 

7. A method according to claim 6 wherein said meth- 
od further comprises the steps of 

(i) illuminating the patient information data 
40 onto said X-ray film, either before, after or si- 
multaneously with the image wise exposure of 
an X-ray film 

(ii) scanning and digitizing said image and 
said patient information 

45 (iii) transmitting the pixels of the patient infor- 

mation data and the pixels of the scanned and 
digitized image in an electronic archive. 

8. A method according to claim 7 wherein said meth- 
so od further comprises the step of converting im- 
age information of the pixels of the digitized pa- 
tient information to a character information by 
means of an OCR-system. 

55 9. A method according to claim 6 wherein said meth- 
od comprises further the steps of 

(i) recording the patient information data in a 
semiconductor memory arranged on a X-Ray 
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der Matrix von CCD-Elementen geht 

3. Ein Gerat nach Anspruch 1, dadurch gekenn- 
zeichneL daft das Abtast- und Digitaltsterteil ei- 

5 nen Laser enthalt, urn den verarbeiteten Rtm zu 

bestrahlen. 

4. Ein Gerat nach irgendwelchem der Anspruche 1 
bis 3, dadurch gekennzeichnet da& zwischen 

10 dem automattschen Verarbeitungsteil und dem 
Abtast- und Digital is iertei I eine Umgehungsvor- 
richtung enthalten ist 

5. Ein Gerat nach irgendwelchem der vorstehenden 
15 Anspruche , dadurch gekennzeichnet, da& es 

weiterhin eine TagesJichtvorrichtung furfotogra- 
fischen Film enthalt 

6. Ein Verfahren zum Herstellen, Abtasten/Digitalh 
20 sieren und Archivieren von Rontgenbildern in ei- 



f ilm cassette, 

(ii) reading the patient information data in the 
memory of the X-Ray film cassette, together 
with the pixels of the scanned image into a 
transition memory, 

(iii) transmitting the contents of the transition 
memory to an electronic image-archive. 

10. Apparatus for the performance of any of the 
methods as claimed in claims 6 to 9, wherein in 
the apparatus comprises 

(i) an entrance tray for unexposed X-Ray film 
and a further entrance tray for developed X- 
Ray films, 

(ii) a device by means whereof an unexposed 
X-Ray film can be exposed and a developed 
X-Ray film can be scanned, 

(iii) two exit trays for receipt of the scanned 
resp. printed X-Ray films, and 
(rv) means for the transport of X-Ray films, by 
means whereof the X-Ray films are transport- 
ed between the entrance and exit trays and 
the scanner/printer device. 

11. An apparatus according to claim 10, wherein said 25 
apparatus further comprises a device for the de- 
velopment of exposed X-Ray films. 

12. An apparatus according to claim 11, wherein said 
apparatus comprises further a device for the 30 
loading, resp. unloading of an X-Ray film cas- 
sette. 



Patentanspruche 

1 . Ein Gerat zum automat ischen Verarbetten, Abta- 
sten und Digitalisieren eines belichteten Rdnt- 
genf ilms, das fblgendes umfa&t 

(i) ein automatisches Verarbeitungsteil, in 
dem der belichtete Rdntgenf ilm entwickelt, f i- 
xiert und getrocknet wird, urn ein analoges 
Bild auf diesem Film zu formen und 

(ii) ein Abtast- und Digrtalisierteil, in dem das 
analoge Bild abgetastet und digitaiisiert wird, 
dadurch gekennzeichnet, daft 

das Abtast- und Digital isierteil mit dem Verarbei- 
tungsteil derart verbunden ist, daft der verarbei- 
tete Film direkt von diesem Verarbeitungsteil zum 
Abtast- und Digrtalisierteil zugefGhrt wird. 

2. Ein Gerfit nach Anspruch 1, dadurch gekenn- 
zeichnet, daft das Abtast- und Digrtalisierteil eine 
Lichtquelle, die linear Licht auf den verarbeiteten 
Film strahlt, und eine lineare Matrix von CCD- 55 
Elementen (Charge-Coupled Device = 
ladunggekoppeltes Element) enthalt, wobei der 
verarbeitete Film zwischen der Lichtquelle und 



nem Gerdt fur die Herstellung und Archrvierung 
von Rontgenbildern, welches Verfahren die fbl- 
genden Schritte umfa&t: 

(i) der Zufuhr eines belichteten Rfintgerrfil- 
mes zu dem automatischen Verarbeitungsteil 
eines Gerats, das (i) ein automatisches Verar- 
beitungsteil umfa&t, in dem der belichtete 
Rdntgenf ilm entwickelt, fixiert und getrocknet 
wird, um ein analoges Bild auf diesem Film zu 
formen, und 

(ii) ein Abtast- und Digrtalisierteil um- 
fa&t, in dem das analoge Bild abgetastet und 
digitaiisiert wird, dadurch gekennzeichnet, 
da& 

das Abtast- und Digrtalisierteil mit dem Verar- 
beitungsteil derart verbunden ist, da& der ver- 
arbeitete Film direkt vom Verarbeitungsteil 
zum Abtast- und Digrtalisierteil zugefGhrt wird, 

(ii) das Abtasten und Digitalisieren des Bildes 
auf dem verarbeiteten Film, 

(iii) das Obertragen der Pixel des abgetaste- 
ten und digitalisierten Bildes in ein elektroni- 
sches Bildarchiv. 

7. Ein Verfahren nach Anspruch 6, dadurch gekenn- 
zeichnet, da& es weiterhin die fblgenden Schritte 
umfa&t 

(i) das Strahlen der Irrformationsdaten des 
Patienten auf den Rdntgenf ilm, entweder be- 
vor, nachdem Oder w§hrend ein Rdntgenf ilm 
bildma&ig belichtet wird, 

(ii) das Abtasten und Digitalisieren des Bildes 
und der Patienteninformation, 

(iii) das Obertragen der Pixel der Irrformati- 
onsdaten vom Patienten und der Pixel des ab- 
getasteten und digitalisierten Bildes in ein 
elektronisches Archiv. 
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8. Ein Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, da& es wetter hin den Schritt umfaftt, 
wobei die Bildinformation der Pixel der digrtali- 
sierten Patienteninfonmation mittels eines OCR- 
Systems in eine Zeicheninformation umgewarv 
delt wird. 

9. Ein Verfahren nach Anspruch 6, dadurch gekenn- 
zeichnet, daft es weiterhin die folgertden Schritte 
umfa&t 

(I) das Aufzetchnen der Infbrmationsdaten 
des Patienten auf einen Halbleiterspeicher, 
der an einer Rontgenf ilmkassette angebracht 
ist, 

(ii) das Einlesen der Infbrmationsdaten des 
Patienten im Speicher der Rontgenfilmkas- 
sette, zusammen mit den Pixeln des abgeta- 
steten Bildes, in einen Obergangsspeicher, 
(Hi) das Obertragen des In halts des Uber- 
gangsspeichers in ein elektronisches Bildar- 
chiv. 



(i) une partie de traitement automatique dans 
laquelle le film radiographique expose est de- 
veloppe, f bee et seche af in de former une ima- 
ge analogue sur ce film et 
5 (ii) une partie de balayage et de digitalisation 

dans laquelle cette image analogue est ba- 
layee et digitalisee, caractense en ce que 

cette partie de balayage et de digrtalisation est 

connectee a la partie de traitement de facon a ce 
10 que le film traite soit directement amene de la 

partie de traitement dans la partie de balayage et 

de digitalisation, 

2. Un appareil selon la revendication 1 , caractense 
15 en ce que cette partie de balayage et de digitali- 
sation comprend une source lumineuse pour irra- 
dier de man fere lineaire de la lumiere sur le film 
traite, et une matrice lineaire d'elements CCD 
(Charge-Coupled Device = element couple par 
20 charge), le film traite passant entre cette source 
lumineuse et cette matrice d'elements CCD. 



10. Ein Gerat fur die AusfGhnjng von irgendwelchem 
der in Anspruchen 6 bis 9 beanspruchten Verfah- 
ren, dadurch gekennzeichnet, daft das Ger§t fol- 
gendes enthalt 

(i) eine Eingangsschale fur unbelichteten 
Rontgenf ilm und weiterhin eine Eingangs- 
schale fur belichteten RSntgenf ilm, 

(ii) eine Vorrichtung, mit der ein unbelichteter 
Rontgenfilm belichtet werden kann und ein 
entwickelter Rdntgenf ilm abgetastet werden 
kann, 

(iii) zwei Ausgangsschalen fur den Empfang 
der abgetasteten und gedruckten Rdntgenf il- 
me, 

und 

(rv) ein Mittel fur den Transport von Rdntgen- 
filmen, mit dem letztere zwischen die Ein- 
gangs- und Ausgangsschalen und die Abtast- 
und Druokvonichtung trans portiert werden. 

11. Ein Gerat nach Anspruch 10, dadurch gekenn- 
zeichnet, daft es weiterhin eine Vorrichtung fur 
die Entwicklung belichteter Rdntgenfilme ent- 
halt 

12. Ein Gerat nach Anspruch 11, dadurch gekenn- 
zeichnet, dafc es weiterhin eine Vorrichtung fur 
das Laden und Entladen einer R6ntgenfilmkas- 
sette enthalt. 



Revendications 

1 . Un appareil pour traiter, balayer et digitaliser au- 
tomatiquement un film radiographique expose 
comprenant 
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Un appareil selon la revendication 1, caractense 
en ce que cette partie de balayage et de digitali- 
sation comprend un laser pour irradier le film trai- 
te. 



4. Un appareil selon Tune quelconque des revendi- 
cations 1 & 3, caractense en ce qu'un dispositif de 

30 derivation est presente entre la partie de traite- 
ment automatique et la partie de balayage et de 
digitalisation . 

5. Un appareil selon Tune quelconque des revendi- 
35 cations precedentes, caractense en ce qu'il 

comprend en plus un centre lumiere du jour pour 
film photographique. 

6. Une methode pour produire, balayer/digitaliseret 
40 archrver des images radiograph iques dans un ap- 
pareil pour la production et I'archrvage d'images 
radiographiques comprenant les phases 

(i) de Tamenee tfun film radiographique expo- 
se aJa partie de traitement automatique <fun 

45 appareil comprenant (i) une partie de traite- 

ment automatique dans laquelle le film radio- 
graphique expose est developpe, fixe et se- 
che af in de former une image analogue surce 
film et 

50 (ii) une partie de balayage et de digita- 

lisation dans laquelle Timage analogue est 
balayee et digitalisee, caracterisee en ce que 
cette partie de balayage et de digrtalisation 
est connectee d la partie de traitement de fa- 

55 con d ce que le film traite soit directement 

amene de la partie de traitement dans la par- 
tie de balayage et de digitalisation, 

(ii) du balayage et de la digitalisation de I'ima- 
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ge surle film trafte, 

(iii) de la transmission des pixels de I'image 
balayee et digital isee vers une archive cfima- 
ges electronique. 

5 

7. Une methode selon la revendication 6, caracteri- 
see en ce qu'elle comprend en plus les phases 

(i) de rillumination des donnees cf information 
du patient sur te film radiographique, que ce 

soft avant, apres ou pendant I'exposition sous 10 
forme rfimage d'un film radiographique, 

(ii) du balayage et de la digitisation de I'ima- 
ge et de rinformation du patient. 

(iii) de la transmission des pixels des donnees 
d'information du patient et des pixels de Pima- 15 
ge balayee et digital isee dans une archive 
electronique. 

8. Une methode selon la revendication 7, caracteri- 

see en ce qu'elle comprend en plus u ne phase de 20 
conversion de rinformation sous forme tfimage 
des pixels de rinformation digital isee du patient 
en une information sous forme de caracteres au 
moyen d'un systeme ROC (Reconnaissance Op- 
tique de Caracteres). 25 

9. Une methode selon la revendication 6, caracteri- 
see en ce qu'elle comprend en plus les phases 

(0 de renregistrement des donnees d'infor- 
mation du patient dans une memo ire semi- 30 
conduct rice amenagee sur une cassette de 
film radiographique, 

(ii) de la lecture des donnees d'information du 
patient situees dans la memoire de la casset- 
te de film radiographique, ensemble avec les 35 
pixels de I'image balayee, dans une memoire 

de transition, 

(iii) de la transmission du corttenu de la me- 
moire de transition vers une archive d 'images 
electronique. 40 



graphiques sont transports entre les pla- 
teaux d'entree et de sortie et le dispositif de 
balayage et d'impression. 

11. Unappareil selon la revendication 10, caracterise 
en ce qu'il comprend en plus un dispositif pour le 
developpement de films radiographiques expo- 
ses. 

12. Un appareil selon la revendication 11, caracterise 
en ce qu'il comprend en plus un dispositif pour 
charger et decharger une cassette de film radio- 
graphique. 



10. Un appareil pour I'execution de Tune quelconque 
des methodes revendiquees dans les revendica- 
tions 6 a 9, caracterise en ce qu'il comprend 

(i) un plateau d'entree pour du film radiogra- 45 
phique non expose et en plus un plateau d'en- 
tree pour des films radiographiques develop- 
pes, 

(ii) un dispositif au moyen duquel un film ra- 
diographique non expose peut etre expose et 50 
un film radiographique developpe peut etre 
balaye, 

(iii) deux plateaux de sortie pour recevoir res- 
pectrvement les films radiographiques ba- 
layes et les films radiographiques imprimes, 55 
et 

(iv) un moyen pour le transport de films radio- 
graphiques, au moyen duquel les films radio- 
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